Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.054; wR factor = 0.121; data-to-parameter ratio = 15.6.
The title compound, C 23 H 16 N 2 OS, is not planar, the phenyl ring of the benzoyl group making a dihedral of 77.61 (7) with the benzothiophene system ring. The benzothiophene system and the remaining phenyl ring make an angle of 12.71 (13) . The conformation around the imine functions is E for the C N bond towards the benzothiophene system and Z for the C N bond towards the benzoyl group. The packing of the molecules shows C-HÁ Á Á interactions. A weak intramolecular C-HÁ Á ÁN bond also occurs.
Related literature
For general background to benzothiophenes, see: Katritzky et al. (1996) ; Shishoo & Jain (1992) . For the biological properties of Schiff bases, see: Barton & Ollis (1979) ; Layer (1963) ; Ingold (1969) . For industrial applications of Shiff bases, see: Taggi et al. (2002) . For related structures, see: Dege et al. (2006 Dege et al. ( , 2007 ; Demirtaş et al. (2009); Gü l et al. (2007) . For structural properties of benzothiophene derivatives, see: Inamoto et al. (2008) ; Mlochowski & Potaczek (2009) ; Novopoltseva (1995) . For reference bond-length data, see: Allen et al. (1987) Refinement R[F 2 > 2(F 2 )] = 0.054 wR(F 2 ) = 0.121 S = 1.07 3815 reflections 244 parameters H-atom parameters constrained Á max = 0.20 e Å À3 Á min = À0.24 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg3 and Cg4 are the centroids of the C9-C14 and C18-C23 rings, respectively. Symmetry codes: (i) Àx þ 1; y À 1 2 ; Àz þ 3 2 ; (ii) Àx þ 2; y À 1 2 ; Àz þ 3 2 .
Data collection: CrysAlis PRO (Oxford Diffraction, 2007); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) . Ingold, 1969) . On the industrial scale, they have a wide range of applications, such as dyes and pigments (Taggi et al., 2002) and components of rubber compounds (Novopoltseva, 1995) .
Benzothiophenes are significant heterocyles either as biological active or luminescent molecules (Shishoo & Jain, 1992; Katritzky et al., 1996) . Recently, new effective methods for the synthesis of benzothiophens have been developed (Inamoto et al., 2008; Mlochowski & Potaczek, 2009) . In this work, we report the crystal structure of a benzothiophene derivate containing C=N bonds.
The molecular structure is not planar (Fig.1) , the dihedral angle between the C1-C6 benzene ring and the C9-C14 benzene ring is 89.59 (16)°. However, the dihedral angle between the C1-C6 benzene ring and the C18-C23 benzene ring is 12.62 (16)°. The thiophene ring is actually planar (maximum deviation 0.0132 (17) Å) and the dihedral angle between the benzene ring with thiophene ring is 1.05 (12)°. The benzothiophene ring system (C16-C23/S1) makes dihedral angles with the benzene rings of 12.71 (13)° for C1-C6 benzene ring and 77.62 (11)° for C9-C14 benzene ring.
The N═C double bond legths are 1.281 (3) Å for N1═C7 and 1.276 (3) Å for N2═C15. These are typical of double bonds, like to the matching bond length in (E)-2-[(3-trifluoromenthylphenylimino)methyl]-4-methylphenol [1.280 (2) Å; Gül et al., 2007] . The C8═O1 bond length indicates the presence of a normal double C═O bond (Allen et al., 1987) . The C17-S1 and C19-S1 bond distances are 1.704 (2) Å and 1.733 (2) Å, respectively. The C-S bond distances are compatible with the literature (Dege et al., 2006 (Dege et al., , 2007 Demirtaş et al., 2009 ). The molecules are packged by C-H···π and π···π interactions.
Experimental
The compound (2Z)-2-[(2E)-(1-benzothiophen-3-ylmethylidene)hydrazinylidene] -1,2 diphenylethanone was prepared by refluxing a mixture of a solution containing 1-benzothiophene-3-carbaldehyde (0.012 g, 0.074 mmol) in 20 ml ethanol and a solution containing benzyl monohydrazone (0.017 g, 0.074 mmol) in 20 ml ethanol. The reaction mixture was stirred for 1 h under reflux. The crystals of (2Z)-2-[(2E)-(1-benzothiophen-3-ylmethylidene) hydrazinylidene]-1,2-diphenylethanone suitable for X-ray analysis were obtained from ethanol by slow evaporation (yield % 61; m.p 135-137 °C). 
Refinement
All H atoms were placed in calculated positions and constrained to ride on their parents atoms, with C-H = 0.93 Å and U iso (H)=1.2U eq (C).
Computing details
Data collection: CrysAlis PRO (Oxford Diffraction, 2007); cell refinement: CrysAlis PRO (Oxford Diffraction, 2007); data reduction: CrysAlis PRO (Oxford Diffraction, 2007); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) .
Figure 1
The molecular structure of the title compound, showing the atom-numbering scheme. Displacement ellipsoids are drawn at the 30% probability. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
(Z)-2-[(E)-2-(1-Benzothiophen-3-ylmethylidene)hydrazin-1-ylidene]-1,2-diphenylethanone

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.63404 (17) (3) C2-C1-C6 120.3 (3) C12-C13-C14 119.9 (3) C2-C1-H1 119.8 C12-C13-H13 120.0 C6-C1-H1 119.8 C14-C13-H13 120.0 C3-C2-C1 120.6 (3) C13-C14-C9 120.2 (3) C3-C2-H2 119.7 C13-C14-H14 119.9 C1-C2-H2 119.7 C9-C14-H14 119.9 C2-C3-C4 119.9 (3) N2-C15-C16 123.1 (2) C2-C3-H3 120.1 N2-C15-H15 118.4 C4-C3-H3 120.1 C16-C15-H15 118.4 C3-C4-C5 120.0 (3) C17-C16-C15 120.8 (2) C3-C4-H4 120.0 C17-C16-C19 111.3 (2) C5-C4-H4 120.0 C15-C16-C19 127.8 (2) C6-C5-C4 120.4 (3) C16-C17-S1 114.51 (18) C6-C5-H5 119.8 C16-C17-H17 122.7 C4-C5-H5 119.8 S1-C17-H17 122.7 supplementary materials sup-7
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Hydrogen-bond geometry (Å, º) Cg3 and Cg4 are the centroids of the C9-C14 and C18-C23 rings, respectively. Symmetry codes: (i) −x+1, y−1/2, −z+3/2; (ii) −x+2, y−1/2, −z+3/2.
